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(54) METHOD OF MANUFACTURING SEMICONDUCTOR ELEMENT 

(57)Abstract: ^^^^'fflK 
PROBLEM TO BE SOLVED: To reduce tiie number of 
processing steps when manufacturing a semiconductor 
element having a via, which is formed through a material 
having a low permittivity. 

SOLUTION: A first conductive layer is formed near the 
substrate, an etching stopping layer is formed on the first * 
conductive layer, and a dielectric layer is formed on the 
etching stopping layer. The dielectric layer contains a ^ 
material having a low permittivity, a via is formed through 
the dielectric layer to expose the etching stopping layer at^ 
at the bottom, and a perforated sidewall is formed. At the 
same time, an etching agent is used which acts together 4^ 
with a material etched from the etching stopping layer. 
Thus, a polymeric layer covering the sidewall having 
holes of the via is formed to reduce the steps. On a rear sidewall having a polymeric material 
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etched from the bottom of the via, a barrier metallic layer is formed on the polymeric layer. 
Further, a seed layer is formed on the barrier metallic layer, and a second conductive layer 
making contact with the first conductive layer in the via is formed on the seed layer. 
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•y ^y/t^^^r >yr^»-#tfi«^ 1 \,zmmij 

[flSflS] HuiBx>y^y^'(4S:^14x7^y/*^B 

m-hm^m i tiEtiio;^*. 

[11*385 3 B?iex.y^y^^J{i^:/7;l';tnp<^' 
[il««6] miax-y^yr^^MH^c. ;KUv-«o 

m^ttsm-m i izimfoum. 
m^ma] luiEx^f-y^j^ffiWtiM'fbi'UnyS' 

9 3 Buf 1 ^mSJiii^ -i-tfif ^ 1 tta 

[fi*« 1 0 ] wsm^v -^-mimm^nm^ 

•fhXT^'yy't. 

mm-m.mHZi^-Y (seed) S^JifiictS;^T7 

1 1 ] fiiex./^y^{4RjiJtt>f • x.y 
^yy^nm Lxmm^ixhmim i iiiasjcT):^^. 

fflB^ lSmJi±K:x.yf-y^<?jh®^m-f SXr-y 
Kx-y^yi/<?itl±tC^**«iH)4*}lT$>2.«i^^ 



iti:cy i-y^^ftFikmrntix yi'ymi:m 

ix:c-yi-y^t^ -:^rT'il(X'yf->-^J*^B?iax-/f- 
y/f?jl:S*^<bx>y^y^$tLfc«f4fc^(BiL-c. file 

•yrt. 

[mm 1 3 ] MIBA'^ T<7)Jia5*»f.^l» 
X ,y /-f I,Xt -y r{4S:^tttcx .y ^>'^'-rSXr 

•y I. if 1 2 tiei!{c7):tra, 

[ W^IS 14] fria*^ 'J cOJf $.{4*<? 1 0 0 n m 

Cifi^3Si5] fiiax-yf-yj/3'my7;P^n^^' 

[ mm. 1 6 ] fff ax .y f - y^mnmz . m a^ u t 

im^mi 7 ] fnax.y^yjf^ffiJWiS'fiii^'j ay 

t^tsm^mi 2i,zsm(^im. 

im^m 1 8 ] BtiiB^ 1 mmmii^tim^ 1 2 

tiB«50^ra. 

[w*« 1 9 ] mm^v-?-m±mm^mi:m^ 

•ri.xT-yri:. 

ntmm^^hxf-yrt. i:^izistjmmi2izm 

imm2 0 ] miim2mmii-^mry^^^^m 
iSimi9i,zsm<^ijm. 

imm2 1 ] msi^2mvmm. tjik^^a. 

[ imm 2 2 ] HtrlBx -y i-y^URm^ iiy -:x.^y 

"i-yy^imvzm^^iihwmx 2tia«o:^ft, 

[ mm 2 3 ] Huf BIS 1 ^«il±tcx 7 f - y ^f^iJl 

i&^fft, mmimmM±ji.zmnM-i:^-thmm=f- 

friB^ill U7tx.y ^y /ff ihl^ X -y^y^^^ijSrisM t 
Tx-y^y^^L. -:frTSx.y^y^^J*m-y^y^' 
f?jtJi*»'oX.y^yi/§ii^1^f4tm!SlLt. 
7c^mffl!lSS-SjS-r I. ;K U -7-1 Srmt 2. >y 7* 

x.y^y/-f §Xx-y7-S-S(:^t?a*3S2 StclBiJO 
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[11^^263 frlBJK!J-7-JiOJf:${i$«Jl OOnm 

mxhimm 2 3 iz§dm<Dijm, 

y, >''7;l/5tn^:5'y. fcit/M; 7;^7r^^:J'y<^^!''• 
^:< 1 1> 1 -i-oit^«2 3 iz§m<^mi. 

l.i«*3B2 7lc:ieit<?):^ffi. 

m-\t:'ktimii<m2 3iztm^m. 

[11*53 0] Buiax-x^y^^ffjhJKiM-fbi'Uny 

itts'mm 2 3 tciaig^:^^. 

imm 1 ] 1^ 1 mmamtr-ttsnm 2 3 

[ 11*31 3 2 ] fflex -y f - y ^^JiRjSIt ^ :t y • X -y 

^y/^*!lfflL.-c»Sfi§tii.it*«2 3 
[000 n 

[HBjoa-rsfeffi^^g] ^mi±^maxmmiz 

[0002] 

m<ommim>xmizi-h'mt)^hK> . ttz. ^m^z 
ti, mTmmm'ht. ^s.mthbmz. m 
[0003] rnmn-m^ti^v^yi't 

t^ro, lAv^T(i^L-^:ffll:«i^la<^^^>'^•i^^'y 
i^i'yximmz@iT-t&. 

[0004] ^^c: t tc. tmi$*<{Sv^*?f4{iafi!IW 

X. mmmif^iSi\,^Mmm^xjUT^:mm-i>mz^ 
mMxxTyrifimiz^j:i. ^urcom^mizx 

■ox. mmi3Xx/>-\<mmm'¥iz^MitiiXx/m 

m^bi^-¥M<^m^comz^ mtrnmrnx^-yr^m 
mthiitxhh. 

[0005] wmmmmi. >m ro^Tuaiajiti 



mtt 'y- m b (ommizztiio ^mumti t 

0 1 . C <7)3l JP;^ X -y rJi^ ^M T<?DMc7)jSSil>{i^'x -y 

^7<0JS95S:x.yf-y^^U, ?fJf-rS/ti^)<7)»iJ<0jDlX 
[0006] 

imm^Li:dbtmm] sf^T. *%Bjc7)gfit, 

(i. ±vt<^vmzt-A.^^^. mmmfjm^^^mim-^x 

mmz. MTXT^^rmmi^-tzbizht. 

[0007] 

irnmimm-^x^yrb. mi#iM±tcx-y^ 

yywjm-kmm-hXT^vTb. x.y^yyw±mi. 
iizmm^m^thXT'v rb ^^ts^^w.m=f-(r)'m. 
■mi.zii'ixm.^tih. mnM^tvmazkimm^im 

\mf-\i^^. jur\imnm^m\^xmwi.^ixx^ 

■r'X.yf-y/ff±«5:Saj§-li-. am 7«W?LiP»'^ 

S:x.yf-y^^J^flgffiLTx.y^yj/U. -:^T-x.yf- 

y^^j«^x 7^y^''fP±®*>^>x >y f-y/^ix/cW^i; 

[ 0 0 0 8 ] --KU v-fl{i^r^i]t{iyNM r(r>m^bMz 
wjft{:< b 1 1 . x.^ rm^mmiw. 

S-ri. ;K U ^ J^fi^-t h tzMzj:. -y f - y ^'ffKi , X 
>y f-y :/f?iil*^ ^x -y -f- y W4i; K5|5l-ri. CO 

T\ A^T*>x-yf-yi/$^i. «fiSil7tfm3'Jffl<7)« 

[0009] am 7(omm^t>4i 

'J^-tt^4S:X7^y:J''L. W^TfiAM TSrJfJf-tl. 
:^■r«yr&^^^-&■^•Cv^|.. x.y^y^^{i]JKS{c{it 
y7;l/Ji-D><^'y. i'"7;Uj}-n^^'y. i3J;t/M;7;P 
■^u)i'$>y(r&tc<biyi'oi^Xs. ;K';v-Jl<7)jgfig 

S-$IJjJf -t I. Jti^tC . X -y ^ y i/^J{iMtw{ilg{CFJT^ 

<or;^:fyt5J:tfB?Sl^•■^^•cv^l,. 

[0010] iM®Ji]!!f3itc{ii5l«$***^4*)1lTj)l. 

^f^m^j-^i^^yx\m<^j:h, z(n-nw,mmz 

{iStCAM 7<7)JSg|5*^<^.;K»J v-«iHSrx -y f-y^^tl. 
;^T>y7•S:-i■^T'V^|,. 

[0011] mAmm^ti. ^^j-^-mifij^^ 7<r> 
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[0012] :^mm\cDmmii. mi #mi±ox-y 

^Sx-y f-yi/f?±e*>^.x •y^yi/$ii/::ffSi: aisi 
•rSx.yf->'^^ijS:fi^LTx-y^y:J^t. AMTOiT 

[0013] 

mmii*m^i'o^-kT^^i>cr)izL. mmz 
m<omt:f^^^zBm■ti■^Mzm^il?> i>(DX'h 

•t. i.'^^^zthtdii^\zmi>>wmm^x\mm 

[0014] wm!zm^< i Q<n'mm 

■^m\-(^-km'Xxmmh. m&k^u^y^i^) 

is^h. fuv'?22\z^.^K. m2\z5r<t^o\z. 

Ji 5 0 ifw^ 5 2 i7)i£<itc?g^$ni. . mmm 5 0 
j1«{±. mM\z\m^\,zm^^iihi.=>\z. wmi 

<7) J; d JSr^MO^i^A^'^^OSffi^ f ijffl tT«« 5 2 

iff)x. mwa5oiimi>zmi:'ktt. u>u, miz 

MIX. m^ui^^izmm^ti^xoiz. 7jv^~ 
^M,. it:m(0^^:mti>zbi,X'^h, m2iz 

7rctj:o^j:mmmu^i^i:mm-it:>f>iz. mwss 
oii^mizim^izmm^tiim^zx-^xj-^i^-y 

mf&, J3<3:t/x.yf-i/^tTi><}:<, itz\i. ZM^ 
i?#{C{i^f»c7)^^^X a (damascene) tfziiZMy-^X 

amm\^xmmixi:>x>.\ 

[00 15] 7'n>y^'24tCS^L. 02 (cH^Kt-l. J; •? 

-(M«S:fiJffltT#«ii5 0±fcx-yf-y^#± 
I5 4*im$ni., X<y^y/<?ih«5 4(iif3i(C{i 
Mftv-'jays iaNig:-^;^. m^zm^-thXolZ^ x 
«yf-y/i?jt«±cOi^®i5 eSrKV^T, AMTl 2*« 



yf^-^tiiztm±^iih, MIX. x-y^v^f^jjb 

^ 5 4 {4. »m« 5 0 *<i^«Ji 5 6 mz±UizmLl 

X. uKjum. tfdiuoumm&mftthzbi 
m±tit$.m.M.x'i:>$>i>, mM<7)^ii. m^^i¥ 
mi o±m^^titihyy>^x^<Dmm^ (t^r 
h-hv-x. y-h. axx/Yuy) ^bmt?>zt 

mmmxms.mmm<7)^^^'^i^^ yxt^m^ 

■tlX'hh 0 . 

[00 16] 7'n-y:?26t^L. 112 1 

ixoiz. tmm 5 6 im^mmm ltx -y f-y/ 

T-^« t r t J: V \ ii«Jl 5 6 {i»)i(-<4iM**% 

i\ •t^j:h-h4mx'S)hMmi^ts, ^i^a^sv^jj 

ffi<^rl>. ISm**^'3. 5*?it'J>l.^«1^m. S« 

[0017] mmm 5 eimmui.mmmm^'^Ti^o 

;Hr;^^^^'-9">'(polysilsesquioxane), f^VUy. ^ 
WSm-i^y i-yi)^hWk^ix^:r.7oy)i'tfzm'tu 

fivmh . if%mzm^< ■m.(r> 1 r>mmmx' 

Pmil5 6{±Xh-y3ry:^^ti;oT?j5S$tll.. 

I.. 

[0018] ll2(cKtS^tJ: 3 (c. -fL^^^^fMt 

xmm 5 8*>ismJi 5 6±tc^«$its ( -y 2 

8) . «aii5 8li. AMTl 2*«J^)£$il|.IS{c, m 
nm 5 6iOSt ^r(r->gPtM-**x -y f-yi?'§ftl) Zhtfm, 

tt*<ltV^OT\ «SMi5 8{4^«5 6|^<7)<^^i:{a 
[0019] 'mM 5 StiPIWr 5XvZl-ftiJ^U 3 y 

s i 02. mY^y^)^ys,\^\^^^t:^i^(rm^r^m.<n 

wt^i\.t^zmLi^')^y<rymmfS^^xhhtK 
<mMt. ziuf)<^A 7 1 2<mmt\>zmnM 5 6 srm 

v^Tx •/f-y^-tl.)ttf)tfigffl§ns tot H t c F'^ 

${4. MWi^l 0^V>L3 0 0nmC0liHf«3(C$) 

0. »3it{i$<75 0nm-CS>l.. 

[0 020] yiiViy-JX^m(>0\m2\,Z7T^i.o\iZ 
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vi^xme oji^mis 6 t-mv^-cj^^^nsA-f r 

10 0 211 ±mmm^mTUz^. i<7)-)imit 
wizrv -y ^ 3 2 tcs^ L , n 3 izmk-rt xd^z.mm 

15 8i:iW;«5 efcSrKUTA'^ri 2^m^L. 

4F8. ^/c{iC2F6<7)J;d^:7-y-fl:^;!?'^^irt^X>y 

C HFgfcii-^fCt J: ^«Ji5 6aN2H2 
Sfffifflt-Cx-yf-y^/LTiivi. ^:ix^^?5x<yf-y/ 
• ;^T-y7-i7)}K*i: tSiBtt'f jj-y • x-y^y^^fijffl 

[ 0 0 2 2 ] fra Lfcj; a -mz^ i«*A^ev^^^ 
\\ ^m^. mn^ifim^n^iims^x^MTi 2*5 

t^#«<?)^li*>'4-f I. i i: I. . 
[0 0 2 3l^«Ji5 6*«x>yf-y^$ixT. x>yf-y 
^^<?±l54<^±^M*>'^ai§ixA>;a. SiflLTtx-yf- 

y:/ffjW*^'x-yf-y^'§n (yo'y^'34) . -:^rT- 
124 t^^-TJ: ^ x-y^y^J^-'x-y^y^J-mSA^ 

mm ei:m:t^^v-?~m6 4i:mmti. x-y^ 

y ^'1ij}ix >y i-y-Z^s^m 5 4 (7)5S)t-S-x -y f-y 

iix<oiOiK>t*ix-y^y/?PJt-i-iitT<<^|,;(^;^ 
^^J-i^LT. A'^ri 2<?)ffl!lSl 6±lC.1fJv-Jl 
6 4$:J^^tl., 

[00243 ;lfJ-7-ji64{iAMri 2<7)liSl 61*1 
^1). c:o«64t:<J:-5TKai5j;t/^>'-Kii{i^«B§ 

^zmm.-^ixh . -■Ku-7-«6 4{±ii-fiuc«iA^ r i 

0(r)mm>,znxiMcr>Xf ^yrm.^'yti:< i: 1 1 o 

ttSsiJ'^tl.. X>y^y^^MX-yf-y2/f?ihl54*>^> 

x-y^y^^sn^w^sffctssHLtA'^ r 1 2<o^rfLffl!is 

1 6S:MStl.5i^'Jv-jl6 4Srm-fl.<7)t:\ aMT 
;^T-yr{i!£:>s^tu 

[0025] X'/i-ymiii^7)U:tOj(^yCU 

zFj, ^/7;l^:tP;^;5'yCH3F. i3<J;i/hU7;PjJ- 

Jgfi^&$iJI9L. ^-^--fX^mo/^ri^tc, x-y^y;?' 
ffltcm^f^ryPd-yfcit^^m&DLTtiv^ ^ 
Uv-ii64fDiI§{iM:;{4^l O^ri^^Ll 00 nm 
(^iSHt^fcl.. x«y^y:f1SiJtcm!t±l£<^J; a^7 -y 



[0026] v'7;U:tn;><^yCH2F2. ^y7;W:tn 
;><^'yCH3F. fcJ;t/hU7;W7}-D>:?yCHF3tOX 
•yf-y^'|[iJc?)g!Ll(iJf®t{i$<j2 5~7 5 s.c cm<7)ti! 

4<7)0facOffS(c:i-:.TS*-$m., T/W^^yOaSaJi 
SISI6<JiC(i*t)7 5~ 1 2 5 s c c mcOKfflKj) 0 , 
coa*{i:*!j2 5 s c c m*)1fC'<l; W RJStt-Y ;ty • x 

•y^y/goE^jJi. ^:fj^A<.;i,^s^5 0 0-7 0 07 

>y h iO$gffl-C% *<330~70mh ;U(7)|EHtct t 

[ 0 0 2 7 } ^'J ■?-Mm<^moMt^'^^ T 1 2 iOiSSP 
T'S^«$fil)<^T\ ^<?):Srffi{±7'o >y 3 6 iZyr^tX 

■rl.Xx■yrS:-g•^T■V^^, ^:::T'05 5r#BS-r.|.i:. 

7 1 2 iOiSgPtijf 0 . ilc0^«il 5 0 liRm 
tt>f^y .x>yf-y;?'S:^ijfflt'CSai§ni.. x>y^y 
^{iS:firttTtTi5iX-|.<0T\ -'n'^ T 1 2 WflUS 1 6±0 
rff J v-JI 6 4 (il^ § fl'SrV \ 

[ 0 0 2 8 ] ^N'^ r 1 2oiSgi5*-<c>4f; 

tSCfctJntT, «a«5 8±c07:»-M^i^'XM6 

oiim^^tii. Mm^izim^izmm^tihXdiz. 

ymco. c:<7)7* M/xx h®6 oo^ifc J;^^}^^ 
p-feX^it^. *3R**;yx (mUfTii. m:ffx) tsX 
tfNF3^fdiCF40<J:^^7-y'fl:*'X. fcii/ffiib^ 

jf§ni.-:fr. ^v?'-m6 4WU7i 2<offl!iii 6 
[0029] x-yi-yi/iixx/mmxT'v7'iiimiz 

fi, -(:fy<7)1][Pi^^-StbttiMziS&i5i:imiiiiJT 

v-x i^^^amaxx/R I E ) mm. tt^mm^^ 
h:.tifix%h, 7i^m\tyitYvi^xvkmnL. ±m 

-ft:S:llI)SUoo7 * b Vi^XVmmi:iim,^ix. Fa 
<0^^tJ:-5T. 7* M/'v-'Xh coasts fc. /nM7 

\2<nmx'm^Lfz±mmmnimm^tit. m 
]i!,Lfz±mmrm^zm. mimmm:mmfh:i 

tx\ J^^7W^^i^<th:itm'%h. t^co 
1 2com^ 1 6 S:#l:^r|til*^^>?i:t-n.^^*^'3il.(7)-e. 

[0 0 30] c:(0:^r«{iM^::, »3iWil26<7)7'o-y^' 
38. 40. 4 2l,Zint^0l,Z^ AMTl 2<7)ffl!lMl 6 
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JSJI6 6{iMc{4;?y^;l/JI, t.tc\i.^y^)m±.<r> 

■^xhi^^ii. mm-itmmeeimmiziii-^^y 
i5lifi'^ym±<Dmit^^yMX'hh, tji^- 

t m h . ^%mx'\mm.±wM 6 6 ^ mi^-th tz») 



li'l. ^com(o^mx%¥fm^iii. 
[0031] ^^mmmmii. mmm s o±fcx 7 
^ 5r#^. t fc-m 1 mvM±mmM 5 6^ 
^ts^mim^f' 1 0 r 1 2 co*?Liia 1 6 

imiizii. mwa5 6t:n^^x^U7i 2^m^ix& 

g|5T'X.yf-y^^#jtJi5 4 5:^aj§-ii:, *»^lrfLMMl 



^J*^x >/ f-y^#±Jl*>/^x .y f-yj/§fx^c«^4i:m 
131 IX . 7<^*?L«S:fe?itl>/c*^)<04f; v-Jl 

[00321 m^(ommbmmmm?jki^^i:miL 
mmmizm&^tm><7)X'ii^<. ±m<7)mjEiiXx/ 

ims] ^mmzm-:s<Mxxm(oxT'yri:fF^ttz. 

^wm'f-mmmx'hi. 

[m4}:^^mzm^<mxxm<7)XTvrt:7f:Uc. 

me] >^mi,zm-^<i5aTim<r>:^T'yrt:7jkLti. 
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